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Thia invention relates to a method and apparatus fox 
henrtlng a.n elongated space or a location containing an elongated 
hriator. Hore particularly, the invention relates to elepT-rlcai 
resistance he*ter for heating an tilonfletod subterranean boxuhoio 
AU ratoi; which are different at different depth* at the borehola, 

:tt la known to be- bonoiicial to u*o alongat<td heaters 
alien as well heaters*, for heating intervale c*£ a ti later ran ft ft* <?arth 
f ortDAt Lonu, pipo interiors or other elongated spaces. In various 
tfituations, it is desirable to heat such epaceB at relatively high 
10 temperature* tor relatively loner tifte«. Beneficial rsaulta 
obtaiuod by such heating may include pyrolialog Qil 8ha*« 
f ormatlona, cokiog oil to consolidate unconsolidated roaorvoir 
formations, coking oil to form electrically conductive carbonized, 
zones capable of operating rb electrode*- within a reservoir 
formation r thermally displacing hydrocarbons derived fro» oila or 
tare into production loca*-! ons, prevail tins for»ation ox hydrate*, 
prfti;J.pitat«s, or the like in fluids which are being produced frow 
w*lla and /or t rattan It ted through pipea, or thft Like. 

The invention aittd to provide a heating -apparatus vtaich 
20 ifi capable of generating heat at different rates at different 
dftpr.UB in a well. 

In accordance with the invention there is provided \* a 
process in which subterranean earth formations within an inturvwl 
flioro than 100 fost long are heated to a tenperatura of wore than 
6<i0°c. f ao that heat ia injected frubstantialiy uniformly l/ito that 
Interval', an improvement for conatructtng and installing a beater 
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having an electrical cable heating section which is free of 
Kp.Uces, coup rising; cotirftrutftintf tfaicl h«ating cablo cection toy 
compressive iy waging at least one portion of » Juaotlon-tSM 
electrical beating cabla to roduc« ita aiite at aaid at l»ai;t an© 
portion, said cable la at least a» long as the fcartb formation 
Interval to be heated and comprise an axially allied, inalleaftio, 
electrically conductive core surrounded by granular mineral 
Insulation within a mstal ahoath, ao that awag«d portion generates 
heat at a rate higher than the uuayaged portion; correlating the 

10 location ot said svagin* witb the pattern of heat conductivity in 
the earth formation interval ao that at laASt one oompr*«aiv«ly 
awaged portion of the cabla in located alony tha cable in a 
position such that, vtien the cable ia extended along, the «iavth 
formation interval to be h^atod. the- cojnpr*»*ivoly swugod &ortioa 
is adjacent to a portion of the earth formation interval in which 
the beat conductivity is rel&tiv&ly higb^ connecting oaid 
soloctively swaged heating cable flection to at least one power 
supply cable and spooling the interconnected cables; and 
unspooling the interconnected cables into a vellbore along with a 

20 vedght«supporT.imj metal conduit while periodica J ly attaching the 
caMeft to t;hc conduit and extending the ceblee and conduit to a 
depth at which the conpre snivel y swaged portions af the cable are: 
positioned adjacent to ttto earth formations having a relatively 
ni^ii thermal conductivity. 

rh« invention will now he explained In more uetail «3tn 
reference to the accompanying drawing*, in which i 
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Fitjnra 1 is a throe- d im ens ionsil i iluatzatiori of an 
electrically conductive <?*lii« ontftiaiug swaged aw* nn*Ksyod 
portions suitable fox use In the puatient invention. 

ffioac* 2 aohematioRlly lUuPtraxes toe *A»to.Ui»g of an 
uluctrlcal xasictanc* heater withirj the well In accordance) (fitft 
the p ire Bent tavecitJLoa, 
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Figure 3 3hcwo a splloe between a metal-^ahaatfiod iouulawd 
pcxur supply cable and a rotal- bathed inaolatad cablte suitable a« 
a heating eletoent of the presumt invention^ 

Figures 4 and & illustrate splicos for eXastrixxilIy intsr- 
5 connecting the caxtotave corea of a pair of netal-^acthed mineral- 
inflated heating cables suitable tis being cables .ui the present 
invention „ 

figure 6 chews an oloctrJ<>a.l power auppJ.y circuit 3aitabte for 
use in the preeent irmititim. 

\0 ftei preeent invention Ls at leash in part prenuiicd 00 a 

discovery that the propavtios of an electrical conductor (ouch a& a 
metal-sboathed solid iratHriAl--iri£ulated electrically conductive 
cable ccntainiog a single copper coro) are sosh that results of an 
application of oonpressive swaging to tha outside of the roetal 

15 sheath are transmitted through the insulation bo tho core of fcha 
cab.le in a manner such that oaoti of these ocn^aneats are 
substantially ainraltasieojalv reduced w crrw^aeotiunai curea ley the 
sane relative amounts. The reductions in the cable core croas- 
a actional area can be controlled to cause the swaged portion of rho 

20 cable to generate a significantly higher arc jo t of heat per unit 
time than that which would have been ganor&ted without the swaging, 
q\kxi at a substantially lcwer terrperatorei. 

in a proforxed oabodiwewt oi tbe invention, such a swagiTxy ie 
dotA by a procoss oE rotary swaging, amounting to oatprcssir^g the 

25 cziblo with many blows applied by rotating dies. Rotating swaging 
devicea and technique aro known and ocniDercdally available. Buch 
isechinau coancnly contain two die? which reciprocate rapidly as a 
spindle in which th&y aru tnwjotod 1c rotated, * coenpreaaive rotary 
swaging operation Involves a barrenaxing action which haa fchfi sarce 

30 bsiftflficial materia], on neta! aa forging. It prodiiccfl a desirable 
grain structure r*sultirg in an increaaed tenailo strength and 
elasticity. Tha cold (ici tarperature* swaging tends to work harden 
noflt jretallic materials. If desired, *uch a hardening can b2 )C&<te 
more flexible by annealing. 
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in a rotary swaging operation, the extent to wtiich the swaged 
Nftterial ia reduced Ln cross-sect icnul anca can be controlled very 
accurately. Fnr ersawpln, sinao a (netal-flbaathad solid material - 
insulated rxippsr-OTttJ edcctri^llv^ccjtfuetitfc oab.te hehpwea as a 
*3 KiLid jfatcrlal during a rotary swaging operation, such a cabte 
having a dlsmotex of frccn about 0.69 to L .25 cm can be ttcaged to a 
reduced ditfinatAr with an accuracy o* acciart plus or rainua 0.0025 cm. 

figure 1 illustrates swaged and unsMaugcd portions erf a cable 
preferred fior ubb in the present iTY/entinn. In tlie oabte shewn, a 
10 Btainloss steel aheath 2 surrounds a mineral insolation 3 

consisting of highly nampressed grains of jra^neaium oxide and a 
solid conductive core 4 of substantially pore ccpp&r ia 
concewtrioaily surrounded by the insuUtiou and aheath. In a cable 
of the type shown, where tfcft inner and cuter diameters of the 
V$ Pheath 2 *ire 7,23 aild 9 and thu diairoter of the care * ia 3 n», 
iu the unetraged portion r the cante may geiiBrata a temperature at 
about 600 fl C when conducting 180 cwpernes of alternating current.,. 
However, ii\ a swaged portion of tJ\e cable having ft <iiaroetc\r reduced 
by a teoperature of about 850 *C is generated when tho cable 
20 .i.B conducting the saroe current in tho same environirent* 

In a prorerred eahodiirent, the present invention can be 
utilised for providing a formation-tailors:) irethcd and apparatos 
for uniformly heating long Intervals of subterranean earth 
formstiona at high tenporature. i»conrdin5 to this netted 
25 si^exranean intervals are heated with an electric heatar 

oohtaiiUng at .leant one epjolable stoeL-she&.thei mineral- Insulated 
cable having a solid central core of high olecwical conductivity. 
Such a uablo can be arranges to heat tbta earth fiorwacicnB ao that 
haat i*s transmitted into the faxiiutions at a substantially uniform 
3f> rata, even when the beating involvea mora than about. 330 wttto per 
tnatre at tea^atares between afceut 60Q and 1000 d C. Tfce unifooraity 
of the bent tr^tfisflib'sian is ensured by providing the heater with a 
pattern of electrical roaistancee with depth within the well 
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orirwslatcd *'ith the pattern of heat candLictiv.tty v/it* <2fepth within 
ths ftijurvounding earfch formtians „ 

Figure 2 shown a pr^f tarred eirbndinsnt of a well heater of the 
present Invention bainy installed within a wall. AS tfWWll, a pair 
S of selectively swayed hiiatcr osbles vith swngaa and Uttttttqed 
porticos of. tba typs tficwrj j.a Figure 1 are beir-g uncoooled }.nw> a 
xdLl frcm spooling means 5 and 6 while a support neaibar 7, such as 
a wire lino or spcolabla metal conxiait, is cortcurrently unapoolod: 
into the xell f ran a spooling n*ana (not shewn) . line .lower end of 

ID the support jiuMrts 7 is attached to a motor /roans 8# suvto as a 

ginlcer bar for a vertical well or a pirnpnbla or Otfcfcr NDC0T meana 
ft>r a substantially horizontal wll Tha loxiar ends of toe heating 
cable, fsvacjed portions lb, are uecbanicaUy attacrjad to A c&bLe 
junction or encJ-ccnnt-ctar 9 in v.-htcb the conductive carea arc 

15 electricalLy Interconnected (as shewn in more detail in Vigura 4) . 
ifoa junction 9 is alan irecnanically connected to the support jraraber 
7, for exwopio by a strapping cneana 12. The lcwar <aids of the cable 
portiona, vdvlcb Are swaged for increased heating, arc electrically 
interconnected in the end connector 9 and positioned to GKtcnd 

20 through tha zone aalectad J!or receiving the ipereaasd testing. 

tl» unawagad portiona la Ot" the heatttt? cables, designed fbr 
minimal heating along the sono to be heated, are positioned to 
extend above the svaqed portions lb for A distance sufficient to 
roach & aana which is cool enough for an intcrccarject-ion of tbe 

25 heating cable poctiona la with powar supply cables 10 by ireana of 
joints or eplices U fcxr electrically ard raadianleally inter- 
' connecting the pow&r supply trig ar<d beating cables. Iho power ajpply 
cablEa 10 ore arranged Uor carrying 1 a selected amount oi ourroat 
while generating only a jainlTTftl aroount of heat, Tba details of 

3:0 suitable mechanical and electrical cable connecting jointa for tiea 
vith natal-sheathed mineral- insnlataad power supplying cables are 
illustrated in Figure 3, 

As the boating and power supply oablos 1 and 10 axe run into 
tha wall, along w.ltii Oia weight-supporting strand the cables axe 
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pariodirally attached to the strand 7 by neana of clause or 
8tr£jppi^q actms 1.2- 3ucta clartipis *iro arranged for cresting * 
friction between the cablea and strand which iB sufficient to 
support the weignt of tta lengths o± tha cable? which are touted 
5 botveen the clasps. 

Figore 3 illustrates d&talla of preferred arrangements of 
splices 11. fts shewn f the: power supply cablu 10 ha« a metal sheath 
14, such as a ceppar sheath, surirawuiiwy an insulated olectrically 
comSuctiirti core 13 having a occibicvition ot oross-aestiunal Area and 

1U electrical rcaiatar-ce per unit of leangch adapting it to carry fcba 
current bo be uced in the beating eporaUon while gereratirig enly 
an insignificant anoxic of beat. A» shewn, the power cable sbaatfa 
14 as veil as a power cable core 13 aro larger Chan the afceath 2 
and core 4 of the unswagoc* port.to of heating cablo La. 1te 

15 conductive cores of tbe cable are electrically intarooinected, 
preferably by we J ding* in general, the power cable can oscqprise 
stkatantially any typa of electrically conductive cable which is 
adequately heat stabte at the temperature generated by the mininrum 
beating portion of a bating cable such oa la. Where fche Toaximam 

20 selected testing fcenper&ture is sufficiently low and/car the 
distance tetTween the power supply and zona to ba heated is 
adequately start, the power supply cable can conpi'iae a irotal- 
steatned mrjeral-ineuUtad tiDll^-cored cable which id salfictivel.y 
swaged to prcvicte tlo elected heating tenperature so that no 

25 splices siich aa splices 11 oro macded. 

A3 3bOHn in Figure 3, a relatively short sleeve 15 P aadh as *a 
steal sleeve-/ is- fitted around and weldod or braced, or otherwise 
jnaafcanically attached/ to tbe abeatli 14 o£ the power cable 10. Xbo 
sleava 15 is preferably selected to hava-an inner di.ameter forming 

50 an annular Bpaco between it and ahaafcb 2 largo enough to 

acoarircdate a shorter steel sleeve 16 fitted around the sheath of 
tile cable la> In a prafurrod aseeaW-ing procedure, before loser ting 
the short sleeve IS, substantially all of tbe annular ep*.C3 between 
tbe cable core ireeitera 4 and 13 and sleeve IS ,ib filled with & 
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pcwdered mineral insulating material ^ich as magnesium okiO*. The 
insulating material i£ preferably deposited within both hhe annular 
apaoe between the- cable cores and the sleeve 15 as we.U as the 
space between the sleeve IS and the Bteatti 2 of the cable la r and 
S vibrated to owrpact the cross of particles, 3 leave L6 oan then be 
driven Into tto spaoa between the aleeve IS and sheath 1 so that, 
the toss of mineral insulating particles is compacted by the 
driving fores. Slocves 13 and l£l and sheath 2 are then welded or 
incased together. 

10 Figure A illustrates details ocf an end connector or splice 9. 

as shewn, cables lb arts cectarded thrmigh holea in a steel block 9 
so that short sections 1c extend into * cylijidrioal opening in tiie 
contra], portion of tla block- The electrically conductive oores of 
tha cables are welded together &t weld 17 and the cab.Le Shaaths are 

l? xeldod to block 9 at welda 18. Preferably, the central conductors 
□f the cables are sorrcurded by a Kent etffl>lc olectrical insulation 
such as a ciiiiss of carapacfted pewden-d mineral particles and/or by 
disc? o€ ceramic materials (not shown) / after which tha central 
opening is sealed, for example- r by weldlr*g-cn pieraa of steel (not 

20 shrwn). Where the heater is supported, as shown in Pigure Z, by 
attaching It bo an elongated cylindrical structural member 7, a 
groovo is? is preferably famed along oxter i or portion of end 
spIio3 % to mate with tte structural meaubor and facilitate the 
attaching of the end piece bo that member, for exerople, by a 

25 strapping cftazma 12. 

figure 5 shows a preferred type of end connector which 
eliminates the need for cutting and vaLding a heater oabte to form 
a pair nf heater cablas, such as cable* 16. 'ite heater cable is 
singly bent into a U-turn and cnechanicsalLy clanpad to block 20 by a 

3$ fcol ted-on clamping plate 21. The block 20 is preferably provided 
with groove 27. to facilitate tha elanping of it to a cylindrical 
structural mavtoer su~h as the cylindrical merabor 7 shewn in 
Figure 2. 



x" 
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In general, r.te power supplying elements can conipriee 
substantially any PC or DC sy&toi capable of cawaSiig a haatur of 
tha present type ro heat at the sclectJed. relatively high veto. Such 
a beating rata can be about 310 watte par metre or ncrs*. 
5 Ficfure 6 is a diagram of a preferred ^rran^ecnenb at 

alternating currant electrical pawex aupplylng oleaenenM suitable 
for the present type of heatex, r fhia arraiigeitrcnt Inclxxtes two 
inverse, parallel, eiliooa-cantrolled rectifisra (SCBs) in the 
drculta of botii elements of a two-flderoesifc h*ater< In such a 
no balanced system tha beater lugs should toe equal resistance 90 
that tba cable coce junction, point A, (within end connector 9) can 
ranaiti at zero voltage or virtual ground potential- lfca sheaths of 
the heater cabins are connected to the grounded centre rap of the 
transformer Hrcccdary. Sines point A repreoentB the welded 
15 connection within the aid pieo© 9, the potential difference between 
tho connection and the housing will loo zero for all practical 
purpose*;. Ttase point* could be in alactrical contact vit)iout any 
conduction of current, At points advancing upward along the leg© of 
the heater, the potential difference- between tho shaaths and the 
20 central conductor can increase and finally recch msxirtuni3 soon, aa 
pins or cnimJfc 2i0 V. 

In various aituationfe in which an elongated space xa to be 
teated, the in aitu thermal oaonducticn iray vary *i<3ai.ficeur/tly 
within various layers or looatjbems along that apace. A mora hoat 
25 conductive layer will carry off ttw hoat generated by a heater 

faster than a lesa conductive layer. Au a result, the temperature 
irtaintairted by an electrical resistance lio&ter carrying a given 
arncunt of current will be lower cepasits u mors conductive layer » 
In aituation* in which it is desired to maintain a flat or uniform 
30 heating rate along the apace bcj.rg heated, it is daairablo to 
reduce tbe heater oora cxoss-s«cticoal area in order to garueratc 
heat at the aama rate as that in otter portions of the heater whJch 
are ltotter. 
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.to electrical resistant;© hr?ater can ba ciuewd to ^axirate 
selected heating rattja at different locati-cma alceig the. heater Jr/ 
installing boater sections containing conductors af varying creese 
aautions. '.toe BniaLljer acre or oanductar croee-secticnB exhibit nare 
5 rcsi3taire to tha electrical cm rent flew and thya generate teat et 
a rate higher than weald be generated by a thtckar core At the- sore 
ten^xarature. **r exaapla, it can heat at a selected rate at lower 
temperature existing along a relatively mora hent conductive layer 
or cone within the apace iwi&g heated, 
\0 Tho present invention provide a method of causing a heater 

havirg an electrically conductive core which ia continuous and 
limitary to generate ccnetant and/or selected wexmia of heat alcsg 
one di; a multiplicity of different partiOTVJ of the heater without 
inquiring a aoltitude of heating cabl* splices. Particularly where 
15 tho taatlno is tn ba txxiddcted at- relatively high tcflperatOTBB far 
long times, elding problems and opportunities fior loakage are 
inherent In any emitting and slicing of electrical ha&tlngr cables, 

Irj respect to an electrical resistance heater corrpriaing a 
pair of electrically iutRrconrjastBd matal-sheafehed solid mtcxlal- 
20 insulated cobles each containing a malleable «e*»l elflctrically- 

conductive oora, foisr sets of rotary switching dies can ba arranged 
for ptwifllny percentages of tfisiretrical reductions ot S, 12, IB 
and 24 in tha initial overall diameter of oach cable and its 
oonrtefcive uoro. By reducing ore portico sd: the cable diameter by 
;rj 5fc and anotter by 12%, the overall reduction is 9». such 

procedures f the overall croas-secticoal reductiona for ix>tb legs of 
the beater can be provided in eight steps of roughly 105 each. For 
exanple f see frJrw following table: 
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m such a procedure, if the dxw^snritea pnaforrod power 
supply is to bs used, it is nvcsesary that each leg of ttua fcoater 
after reductions iu its core diaycnster h&ve en overall resistance 
equalling that of the otter- leg after reductions in .its care 
c; diameter* Tnls is neoessaxy to ensure the tcro voltage potential of 
the inter oonrt£3Ctodl caterers in the end piacc. Tfrus, it is 
necessary bo divide the overall extents of electrical core 
reductions evenly ever hoth lengths of the heater, 

Substantially any rcxuprosalve svagip? proradure which is or J.s 
10 substantially equivalent to rotary sv&<fing can suitably be- ased in 
prartisitug iJ-ie present invention, Scarries of swaging imchirxis 
gnO/or techrtiquec which c«m mutably k*5 used ace incluRiTO c4 dio 
closing swaging macc-lues, such as those fcsnuf actu.ire4 toy The 
TorrXngto Oj:npony f or Abbey ZietJia Xtechine Ctwpany or rem 
t.5 Manufacturing, etc. 

Etwer supply cables capable of transmitting the amount of 
current selected to be used while- generating only a relatively 
Insignificant amount of heat and having sufficient thermal 
stability for electrical aftd luxftanioal atuacfrnnHnt to thu irotal 
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iibeanhed cable selected for generating a irdninuift arcrant of heat can 
suitably be uaed in this Invention, Bcanplefi of sooh oablea incluria 
those avaitebla as QlOC/Pyrotcnac (41 rabies. 

la general , in a situation in which an electrical conductor 
5 tv=ed not be insulated, the present Invention can ba practised *tch 
substantially any electrical conductor vfoich ie continuous and 
unitary (i.a. is a continuous body froo of interconnected ' secants 
ox strands > and has a o^re or conductor thictaiess (i.e. a cross- 
sectional area of the electrically condiictivo irateriaU which is 

10 different in different locations along the length of the elHctrlcrJ. 
conductor, Preferred elocitrioal oondoctors comprise snvjte 
conductive cores of malleable metals or allrr/a surrounded by a haat 
stahla solid jnsulated saterial witJUn a beat stable tfatAl steath 
such, oq refractory pewder or solid fibre insulating materials 

15 within copper or stcol shea the ♦ A copper core surrounded by 

powdered wsgrwaiucti oxide within a cooper sheath for use at moderate 
temperatures, or a stainless steel sheath for use at iwtgb 
tcrpcratureB, is par ticul airly preferred, 

in general, the present invention can tie utilized to initiate 

20 iand maintain a substantially unifiorm rate of Iteatirxf along a space 
containing at least one portion having a relatively low rata of 
teat conductivity and/or Co establish and aaintftfn a relatively 
high rata of heating a-Xong selected pactions alarg a space 
. thrcc^hoat which the rate o* heat conductivity is nearly uniform- 

25 Tbe variations in haat concluctavity with distarxx* along an 

elongated path con ba determined by vem* of numerous taaai and 
available dsyiaea and technic^ias. 

m a particularly preforrod procedure for utilizing the 
present invention for heating along a path along vfrich the h*ait 

30 conductivity is noii-unirbrm, a selection is made of the rate of 
beating bo be provided when an electrical conductor bavirq the 
ccnipoeitijCtfi to ba used is conducting ths ancunt of current to ba 
used within □ hartogonoous iTKdium having the icwe^t heat 
conductivity to be encountered aScng the path to be heated. The 
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juaxiwuw thickness for t*ne electrical conductor to ba \isad is then 
ths bbickneaa which provvfea that rata of haatiug in that 
situation, 'the thickness of portions of the conductor to be 
positioned along portions of tlw path which have higher teat 
»> conductivities are then /ra<fc thinner to an axtont substantially 
CCTipensaitdng for cbe more rapid conAwctingvawfty of the beat by 
those higter haat cxaidurtivitles. 

Mten»ti*wly, where it la desirable to generate heat at 
relatively rapid rates along portions of a peth to ba heated (for 

10 exanple, along top and bottom portions of a mfcterrane&n oarth 
fcmrakTim} auch on arrangenent can ba n*ria, aicha-igh ths haut 
conductivity nay be substantially uniform all alongr tfca path to be ■ 
heated, ire conductor thickness and resistance to be uesd along 
most of tJie cable conductor arc selects to provide the ae.l^ctssi 

15 rata of haating a long a hemcgebaous natexial having the- haat 

ccw3uctivity aaaon to vnoat of tho interval to be hearted. Then, istea 
ware rapid heatii-jg rate along selected portion? of the path can be 
obtained by thinning the pcnrtwi* of tha conductor to ba extended 
along thoaa partianfc of! the path. 
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THE &aB0r>:C>1RnTS OF THE INVENTION Iff WHICH AS EXCLCJSIV3 
PROPERTY OR PRIVILEGE IS CIA I WED AHE 0BFIU2D AS FOLLOWS: 

]. . In a fa-oca as in which subterranean earth formations 

within an interval more tnau XO[l fleet long are h&filtxJ. to A 
temper a tyre ot nor* than 600°C. r so that heat is injected 
substantially uniformly into that interval , an improvement for 
con 6 true tins and installing a heater having an electrical cable 
heating section whtoh ie. /Tree of BplictM, compriaingi conatr uctio$r 
afiio h^&tJ.nq cahle flection by coropresaively swaging at least on« 
portioxi of a juootiou-tre e eAectcical heating cable to reduce its 
size At Said At least one portion, said cable is at least ae long 
a a the earth formation interval to ht* Seated and comprises aft 
ax*aUy aUsned, malleable, electrically conductive core 
surroundod by 9 rami La r sUtt«al inflation within a netai sheath, 
so that 6wage<l portion generates heat at a rato higher than the 
un&vaged portion; correlating thfi location of said Rwaging with 
the pattern of heat conductivity in the aarth fo nation interval 
bo that ot Loaat ens compresaively swaged portion of the ciible is 
IncaLed along the cable in a position Rtuch that, vh*n tho cable in 
sxtendeU along the <9&rth formation internal to he heated, the 
coispraHsd vely sxaged portion ia adjacent to a portion of tbe earth 
formation lutcrval in which Shs heat conductivity is relatively 
hltfh) connecting said selectively svaged heating cable aoction to 
at XeaBt one power supply cahie *ind upoolintr the interconnected 
cables; acid unapooliny the intereannectecl cables £nto a veliborft 
along with a weight-B>ipporting metal conduit while periodically 
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att^eMog U\e cables to tlxrt conduit, and extending the cables and 
conduit to & do$th at tjhicit the coiftptenSivoly iWatfid portions ol* 
the cable are portioned adjacent, no th* earth tonaation* bavipg a. 
rslativulY high thermal conductivity. 

SMART * BIGG AS 
PATENT AGHtfTB 



14 



K $066 

A_Q 3 TRACT 

IffiWTlKG PATS VARIANT 
ELCKGKTED ELIXTTFTCAL HKSrfflANCB HEKIER 

An electxicai restatarre iTeaeer c^patls of generating teat at 
different Mites at differed locations ailcng ita ieoifth carprises * 
continuous arx3 unltaiy electrical oonductor havxwj a thickness 
vrtiich is different at different locations alcug its length. 
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